T helper (Th) lymphocytes differentiate into distinct (Th1 and Th2) subsets, which can be distinguished on the basis of their profiles of cytokine secretion. Th1 and Th2 cells differ in function, and play different roles in T-cell-mediated pathophysiological processes. Th2 differentiation is reasonably well understood, and several transcription factors (TFs) have been implicated, including cMaf, NFAT, GATA-3 and Stat6. In contrast Th1 differentiation is poorly understood. Whilst TFs such as Stat4, IRF-1 and ERM have been implicated, these are not thought to play primary roles in the specification of the Th1 differentiation pathway. To identify TFs involved in the Th1 differentiation pathway.
Significant findings
IL-2-promoter-binding factors were identified from a Th1 cDNA library by yeast one-hybrid screen. Positive clones were confirmed as Th1-specific by hybridisation with a radiolabelled Th1, but not an equivalent Th2 cDNA pool. Eight clones which were positive in both screens encoded a novel TF belonging to the 'T box' family, named T-bet. (IFN-?) is induced by T-bet in most instances, but only weakly in a Th2 cell line. The interaction between T-bet and the IL-2 locus is also puzzling. Both T-bet and IL-2 are expressed early in Th1 differentiation; however, T-bet appears to repress the IL-2 gene. Much work will be required to understand the mechanism(s) of action of T-bet, and a T-bet knockout mouse would clearly be interesting.
Methods
A yeast one-hybrid screen of a Th1 cDNA library was performed, using part of the IL-2 promoter as 'bait'. This type of screen is used to isolate TFs on the basis of their interaction with the bait sequence, but provides no information about the functional properties of the factors isolated. A secondary screen employed pools of Th1-or Th2-specific radiolabelled cDNA. Expression of T-bet mRNA and protein was examined by northern and western blotting or by FACS analysis in a variety of haematopoetic cells and tissues. In some experiments naive T cells were driven to differentiate by culture with IL-12 and anti-IL-4 (Th1-inducing), or with IL-4, anti-IFN-? and anti-IL-12 (Th2-inducing). Effects of T-bet upon IL-2, IL-4 and IFN-? expression were assessed by co-expression with appropriate luciferase reporter constructs in EL4 cells. Remaining experiments used retroviral vectors designed to express either green fluorescent protein (GFP) alone, or both GFP and T-bet. Retrovirally transduced T cells were FACSanalysed for the expression of various cytokines.
